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I. Introduction 
 
1.1 Motivation and Research Questions 
National Parks have become an integral part of global life in both developed and 
developing countries during the last century. Today, there are more than 1,200 national parks and 
nature preserves around the world. The U.S. federal government spends more than $3 billion 
annually to maintain and preserve parks for public use. The national parks were originally 
intended to promote recreational activities for socio-economically disadvantaged communities 
by allowing them access at little or no cost (Byrne, Wolch, & Zhang, 2009). However, recently 
there has been discussion as to whether or not this is still the case. It has been discussed in depth 
in sociological literature that non-whites are less likely to take advantage of park services unless 
they go for group activities and have reliable transportation to the park. However, a statistical 
analysis specifically relating park visitation to race/ethnicity has not been conducted. Income, 
access to transportation, and distance to the site are the major defining economic variables that 
determine if a person is willing to visit the park and pay the necessary expenses to participate in 
recreational activities once there. 
 
The existing literature has a gap regarding how demand for national parks varies by race, 
and how that variation is driven by differences in income, activity preferences, and access to 
transportation. To address this gap, we use the travel cost method to evaluate park user’s 
willingness to pay to visit the Indiana Dunes National Lakeshore in Chesterton, IN. Specifically, 
we look at how park user’s race/ethnicity and income affect their willingness to pay to visit the 
site, and how that variation, along with access to transportation, influences visit frequency. 
Having access to transportation is an important mechanism behind a park users’ decision to visit 
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the site, so the groups with less access to transportation will visit the site less frequently. 
However, choosing whether or not to participate in park use may simply be the result of 
differences between preferred activities. Increasing the general knowledge about why certain 
groups of people appear to not use park services could aid the National Parks Service to 
understand whether the benefits of their resources are reaching many groups of Americans or are 
focused on some groups more than others. 
 
One of the key components of this study is the topic of environmental justice and the idea 
of elitism in the use of environmental goods. Overall, the underrepresentation of low income, 
minority visitors has brought many users to charge the parks system with “elitist” practices in the 
use of national parks (Bultena & Field, 2009). This claim is often followed by the demand for the 
parks service to develop more low cost facilities in many national parks, such as picnic areas 
(Bultena & Field, 2009). Due to budget constraints by the parks service however, these types of 
development projects would not be feasible on the large scale required nationally to make the 
desired impact. 
 
The actual charge of elitism has led to the idea of the parks services building 
accommodations to target financially challenged park users. One of the most significant 
outcomes is that is has been shown that the relationship between income, education, and 
occupation were all positively related to the frequency of national park going. This result shows 
there may have been a democratization of social-class access to a “national park experience” 
during this century (Bultena & Field, 2009). This means that park services are actively looking at 
the needs of lower income users and are beginning to address them with more effort. 
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In this study, I estimate the recreational value that park users place on the Indiana Dunes 
National Lakeshore using the travel cost method. This site is a well-established National Park 
and is a major vacation attraction in the Midwest due to its easily accessed location. In answering 
this, I will be able to answer several questions. First, what is the relationship between a 
consumers’ willingness to pay (WTP) to visit a National Park and their income? Second, does 
consumers’ WTP to visit a National Park (holding income and travel cost constant) vary among 
racial and ethnic groups? 
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II. Background 
 
2.1 Revealed and Stated Preference Models 
The model is based on non-market valuation techniques. Non-market valuation 
techniques are used to quantify values of goods and services that are not sold in the marketplace. 
These techniques are most often associated with valuating environmental services such as clean 
water and various other environmental amenities. A national park falls into the category of public 
amenities, so a non-market valuation model such as the travel cost method is appropriate for the 
valuation of a user’s willingness to pay. 
 
Stated preference methods directly ask an individual’s willingness to pay or willingness 
to accept for various environmental amenities. The surveyor can ask questions to capture this 
information either in the form of open or close-ended questions. Close-ended questions involve 
asking the respondent to select an amount that best matches their value of a specific attribute 
from a predetermined list. Open-ended questions describe a specific attribute of an 
environmental amenity and then to state what they would be willing to pay to preserve the 
specific attribute or amenity (Brown, 2003).  
 
Revealed preference models infer the value of an environmental good or service from the 
specific choices that individuals make in the market. The travel cost method is a revealed 
preference model that infers the value of a recreational site from the cost that visitors pay to visit 
the site (Boyle, 2003). 
 
Visitors to the park incur both time and travel costs associated with their visit. These 
costs are the associated ‘price’ of accessing the site. The users that have to pay relatively more to 
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visit the site will then visit the site relatively less. The model uses the number of trips that a user 
takes as a function of the trip cost and other selected variables to estimate a demand function for 
access to the site. 
 
Individual single site models function like classic downward sloping demand functions 
and are useful when estimating the access value of a recreation site (Parsons, 2003). The quantity 
demanded is the number of trips taken to the single site, and the price is the cost of accessing the 
site. The single site model is appropriate when evaluating either a change in a particular 
recreation site or changes in the cost of accessing a particular site. 
 
This research will use the single site travel cost model to estimate the willingness to pay 
for the Indiana Dunes National Lakeshore. The demand model will be used to evaluate visitation 
rates for specific demographics during the visitation season of May 2016 through August 2016. 
 
2.2 The Single Site Travel Cost Model 
In the single site model, price is a function of travel and time costs. It is assumed that as 
the variable costs to access the site increase, the number of trips taken to the site decrease 
(Parsons, 2003). This creates a downward sloping demand curve that is specified as: 
 
𝑟 = 𝑓(𝑡𝑐, 𝑦, 𝑧)                         (1) 
 
 
The variable 𝑟 is the number of trips taken to the site, tc is the various trip costs to the 
site, 𝑦 is the income of the individuals visiting the site, and 𝑧 is a vector of socio-economic and 
demographic variables that influence the number of trips a park user will take (Parsons, 2003). 
The linear version of this function is specified as: 
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𝑟 = 𝛽𝑡𝑐𝑡𝑐 + 𝛽𝑦𝑦 + 𝛽𝑧𝑧     (2) 
 
 
If the coefficient is negative on trip costs is negative, this implies that if the costs of 
visiting the site increase, then the number of trips to the site will decrease. If the coefficient on 
income is positive, this implies that as income increases, the number of trips to the site will also 
increase. We can estimate an individual’s willingness to pay by taking the integral of the 
estimated linear demand function and then subtracting the total trip cost to calculate the 
individual’s willingness to pay for trips (Parsons, 2003). This can be seen in Figure 1. 
 
From the figure, when the trip costs equal 𝑡𝑐𝑟0, the individual will take 𝑟0 trips. The area 
under the curve from 0 to 𝑟0 is the total value of the recreation site. This consists of the trip cost 
and access value of the individual’s visit. The point 𝑡𝑐𝑟
′ , the choke price, is the point where zero 
trips to the site will be taken. To estimate the access value, or consumer surplus, to the site, the 
demand function is integrated from the observed trip cost to the choke price where there are no 
trips taken. This is specified as: 
 
𝐶𝑆(𝑎𝑐𝑐𝑒𝑠𝑠 𝑣𝑎𝑙𝑢𝑒) = ∫ 𝑓(𝑡𝑐𝑟 , 𝑦, 𝑧)𝑑𝑡𝑐
𝑡𝑐𝑟
′
𝑡𝑐𝑟
0     (3) 
 
 
The annual consumer surplus is then divided by the number of trips taken to estimate the 
consumer surplus that each individual gets per trip taken. This is then multiplied by the annual 
number of visitors to estimate the total benefits derived from the recreation site (Parsons, 2003). 
These total benefits can be used to aid in park planning policies. 
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III. Literature Review 
 
3.1 Introduction 
The history of National Park use in the United States varies depending on whether or not 
an individual identifies as a Caucasian or a minority (Floyd, 1999). Historically, minorities have 
utilized park services less than their Caucasian counterparts. This could be due to a range of 
discriminatory, geographical, and socioeconomic factors. There has been extensive research on 
this phenomenon in the qualitative social sciences. 
 
3.2 Sociology 
There are four theoretical perspectives that have examined the sociological aspects as to 
why minorities have had less park use historically. The main focus is on people of different races 
feeling marginalized when compared to their white counterparts. 
 
The first theoretical perspective, the Marginality Hypothesis, proposes that low 
participation in wildland recreation among ethnic minorities is the result of them lacking 
socioeconomic resources, usually due to institutional discrimination (Floyd, 1999). This means 
that minorities have less available money that can be used for a trip to the park, and that the 
parks themselves usually offer better services to Caucasians (Gobster, 2002). 
 
The second theoretical perspective, the Ethnicity Hypothesis, proposes that racial and 
ethnic differences in recreation behaviors can be attributed to differing norms, value systems, and 
socialization practices adhered to by different racial and ethnic groups (Floyd, 1999). The main 
focus of this theory is on the style of use in the park itself. This could account for the 
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underutilization of parks by minorities due to the fact that minorities seem to prefer activities that 
can be done in larger groups. 
 
The third theoretical perspective, the Assimilation Theory, proposes that greater 
assimilation into the local population among ethnic minorities will lead to patterns of recreation 
participation that are similar to that of the dominant ethnic culture in that particular area (Floyd, 
1999). This theory only holds true if people are willing to assimilate into the dominate culture, 
but if they are not, then changes in the ethnic composition of visitor populations may be 
producing displacement and avoidance effects in some recreation areas for minorities. People 
will not be motivated to visit an area that has people with differing values. 
 
The fourth theoretical perspective, the Discrimination Hypothesis, proposes that modern 
sources of discrimination arise from interpersonal interaction with other visitor groups or park 
personnel (Floyd, 1999). A lot of focus on this topic has been on perceived discrimination, while 
institutional discrimination has been a subject with less research invested into it. It is still unclear 
how widespread perceptions of discrimination are as a cause of underutilization of recreation 
areas by minority groups. One of the biggest influences on this type of discrimination is the 
language barrier that seems to exist between minority park users and park staff (Gobster, 2002). 
Many misconceptions about park use by minorities stems from the inability they have to 
communicate with park staff. 
 
3.3 Barriers to Entry 
To better understand the discrimination factors in place that may prohibit park use by 
minorities, it is necessary to look at the actual barriers to entry that have been shown to exist for 
many park users. These exist in the form of intrapersonal barriers and structural barriers. 
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Intrapersonal barriers reflect the psychological state of the individual and include attributes such 
as stress, anxiety, depression, and socialization into (and away from) specific activities (Roberts 
& Rodriguez, 2008). This barrier ties into the Discrimination Hypothesis in that perceived 
discrimination, whether real or alleged, can have an effect on either displacement or avoidance 
behaviors by minorities. Displacement occurs when a recreation area develops a reputation as a 
location providing certain types of experiences cultural groups find desirable or undesirable. 
(Roberts & Rodriguez, 2008). Avoidance occurs when minority groups avoid certain areas where 
they expect to experience discrimination, whether from other visitors or the park staff (Roberts & 
Rodriguez, 2008).  
 
Interpersonal barriers involve interactions and relationships between individuals. Such 
barriers include the inability to locate a suitable partner for a backpacking trip (Roberts & 
Rodriguez, 2008). Structural barriers are factors which intervene between preferences, or 
choices, and actual participation. These include instances such as not having adequate financial 
resources, time, and institutional considerations (Roberts & Rodriguez, 2008). Many public 
goods policies put into place from the 1970’s onwards do not take into the account the burden of 
structural barriers that many minorities face. 
 
3.4 Policies 
There are many institutional policies that were put into place during and after the late 
1800’s that have contributed to limited park use by different racial and ethnic groups. When the 
United States was developing after WWII, there was a strong emphasis on building highways 
across the country for military use, and indirectly for travel, rather than building up city 
infrastructures themselves (Sanchez, Stolz, & Ma, 2003). Without a strong public transportation 
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system in many major areas, minority and low income populations often were unable to access 
many social and economic opportunities such as jobs, education, health care, consumer areas, 
and places of worship that many of their Caucasian counterparts could. This limited their 
opportunities through direct effects (inequitable costs), and indirect effects (residential 
segregation caused in part by both transportation policies and land practice use) (Sanchez, Stolz, 
& Ma, 2003). It has been shown that these effects can have a larger impact on whether or not 
minorities visit parks than income effects do (West, 1989). This value can be measured due to the 
survey respondents being directly asked if they have access to any form of reliable 
transportation. 
 
The effect that the cost of traveling to the park itself has on the number of park user 
visitations has recently been of interest to researchers. Much of the literature has been focused on 
the opportunity cost of the trip and the time spent on site at the park as seen from Fezzi, 
Bateman, and Ferrini where they calculate that 
3
4
 of the wage rate provides a reasonable value of 
travel time as compared to the traditional 
1
3
 (Fezzi, Bateman, & Ferrini, 2012) . One popular 
trend has been to recognize that the travel time to the park should be included in the overall 
opportunity cost of the trip. Travel to and from a recreational site may well have consumptive 
value as well, so a correct measure of the net opportunity cost of travel time would be the result 
of having deducted these consumptive benefits from the overall estimate (Amoako-Tuffour & 
Martinez-Espineira, 2012). The opportunity cost for traveling to park sites may be too high for 
low income groups who cannot afford to miss out on the income that they can gain from 
working. 
11 
 
3.5 Environmental Justice 
Environmental justice has become a very popular theoretical framework and civil-rights 
based social movement that seeks to understand how environmental benefits and harms are 
ethno-racially and socioeconomically differentiated among urban populations (Byrne, Wolch, & 
Zhang, 2009). The concept itself is used practically as an attempt to lower the incidents of 
inequity in park use. The main findings for researchers who study Environmental Justice are that 
many parks fail to meet the needs of the disadvantaged urban communities for whom they are 
created for. This means that if the urban parks fail to meet the needs of their demographics, then 
it is very likely that many other national parks domestically also fail to meet the needs of their 
underrepresented users (Byrne, Wolch, & Zhang, 2009). 
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IV. Survey Methods 
 
4.1 The Study Site 
The Indiana Dunes National Lakeshore, as shown in Figure 2, was created in 1966 and 
goes for approximately 25 miles (40 km) along the southern shore of Lake Michigan in 
Chesterton, Indiana. The Indiana Dunes National Lakeshore has acquired almost 95% of the 
property within the boundaries it was authorized to be in by Congress. Its holdings are non-
contiguous and include the Indiana Dunes State Park (2,182 acres) which is run by the state of 
Indiana. Its holdings are disconnected into 15 separate pieces. The Indiana Dunes National 
Lakeshore also contains approximately 45 miles (72 km) of hiking trails within its borders. In 
2015 it received 1,640,195 visitors. This includes 5,253 visitors for non-recreation activities, 
18,836 overnight stay visitors and 14,746 tent campers (National Park Services, 2015). 
 
The recreation activities at the park can vary by season but most often include swimming, 
wildlife viewing and hiking. Visitors can also camp on the Dunewood Campground and 
depending on the season, fish or cross-country ski. The Dorothy Buell Memorial Center is open 
year round (except holidays) and is a major destination for park visitors. 
 
4.2 Survey Design 
The survey instrument was designed in cooperation with Qualtrics and conducted online 
in various counties within Northeastern Illinois and Northwestern Indiana. Counties that were 
selected were within a three and a half hour driving distance to the site. The time limit was 
chosen to identify respondents who could consider the site to be within day trip distance. All 
survey materials and activities were approved by the University of Illinois at Urbana-Champaign 
Institutional Review Board. The survey instrument consists of three sections: demographic and 
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socio-economic information for each individual user, trip visit information which includes travel 
costs and time, and perceptions about the park. The survey was pretested on sample populations 
of Indiana and Illinois. After initial tests, the survey was made available to final survey 
respondents online through Qualtrics. 
 
4.3 Survey Administration 
A list of recruitment requirements for the survey administration was created and included 
quotas for individual races/ethnicities, an age requirement of 18 or older, and a specific percent 
of each counties overall population to be surveyed based off of their relative distance to the site 
and size. The racial composition of the survey population is 65% white/other, 15% African-
American, and 20% Latino/Hispanic. The chosen counties were separated into Groups A and B. 
Group A counties have easy access to the park and include major metropolitan areas. Group B 
counties are the rest of the counties considered to be within day trip distance. The survey used 
stratified sampling such that is was weighted more towards those populations closer to the site 
and larger city centers such as Chicago, IL. 
 
Off-site sampling was used because it avoids the endogenous stratification that comes 
with on-site sampling. It eliminates the element of only surveying people who visit the site, so 
this will not have to be adjusted for in the model. Since data was gathered for both park users and 
non-users, it is easier to estimate the choke point in the model without having to adjust the 
model. The main benefit of off-site sampling is that it helps to mitigate selection bias and allows 
the model itself to account for an individual’s decision as to whether visit the park or not. 
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The survey was administered online through Qualtrics with an initial soft launch of 10% 
of respondents (75 surveys) on September 6th, 2016. The answers were reviewed for validity and 
the survey instrument was revised for better flow and syntax.                                 
 
The final survey administration began on September 14, 2016 and continued until a quota 
of 750 survey responses was gathered. The final data was received on September 30th, 2016. A 
final total of 1,172 surveys were gathered and then checked for accuracy before being used in the 
analysis. The final edited survey count used in the analysis was 849 observations. 
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V. Survey Data and Descriptive Statistics 
 
5.1 Demographic Statistics 
Table 1 shows the demographic information of the survey respondents that includes age, 
education, household income, employment, transportation ownership, and method of transit to 
visit the park. Respondents reported their age and then they were categorized based on the 
responses reported. The smallest category is people of age of 18 – 25, consistent with the fact 
that the majority of respondents reported being the head of their household. Nearly a quarter of 
the respondents were of retirement age. Most of the respondents had graduated high school, with 
approximately a quarter finishing undergraduate degrees. This mixed representation of education 
levels is reflected in their reported incomes. The distribution of incomes among the three 
categories is nearly equal. Nearly two thirds of the respondents report being employed, with over 
90% reporting owning a personal car. The preferred method of transportation to visit the site was 
taking a personal vehicle. Overall, the survey had an older, more educated demographic when 
compared to the county averages. This survey represents an older demographic that takes 
summer trips, but it is not significantly different than the county averages. 
 
As shown in Table 2, nearly 75% of the respondents identified as Caucasian, while fewer 
than 15% identified as African-American, and fewer than 10% as being Latino. This shows that 
on average, there is underrepresentation of Caucasians in the data and an overrepresentation of 
African-Americans when compared to the Census county averages as shown in Table 3. Overall, 
Latinos had the highest average number of trips to the park during the season. They also had the 
highest percentage of their population sampled visit the park. Latinos also had the smallest sum 
of total trips by race, but they had a larger concentration of visitors who visited more frequently. 
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5.2 Park Visitation 
The survey captured the total time spent at the park, the total time traveling to the park, 
and the respondent’s distance to the park. Of the 848 respondents in the sample, 220 made a day 
trip visit to the park during the season of May 2016 – August 2016. Each respondent’s driving 
distance and travel time to the park was estimated using Google’s API program that takes into 
account traffic, stops, and various other factors that influence travel time and distance. The 
average park visitor spent over two hours driving to the park, and spent on average over four 
hours at the park once there as reported in Table 4.  
 
In addition to gathering trip cost and demographic information, qualitative questions were 
asked about various attributes of the park itself and the staff as shown in Table 5. Various 
statements were shown to the respondents who visited the park, and they were asked to rate their 
response from Strongly Disagree to Strongly Agree. The overall perceptions of the park 
respondents reported were positive. 
 
5.3 Activities and Park Perceptions 
In order to understand if there are significant differences in how people of differing races 
and income levels value the park, it is useful to compare their overall perceptions about the park 
and analyze the types of activities that they participate in. If the respondent selected that they had 
visited the park during the season, they were then asked nine questions about their perceptions of 
the park and were also asked to mark which activities they participated in during their last trip. 
 
There were 14 choices for activities that they could choose from. These included options 
that could be done individually or as a group. In Table 10, it is seen that Caucasian visitors 
preferred visiting the beach and swimming, which could be done individually or as a group. 
17 
 
Table 10 also shows African-American visitors preferred having picnics at the park, which is 
primarily a group activity. This kind of activity preference could potentially cause them to prefer 
recreation options to this park. Table 10 shows that Latino visitors preferred both swimming at 
the beach and having picnics, so they are not primarily choosing group activities over individual 
activities. This pattern may help explain why Latino’s have the highest visitation rates in the 
study. If they do not prefer one type of activity to the other, then they are not limiting their 
options for recreation. Hence, they are less likely to choose alternative types of recreational 
areas. Respondents of all income levels preferred visiting the beach and swimming. However, 
high income earners preferred hiking more than low and middle income earners. This is shown in 
Table 11. 
 
If the respondents visited the park, they were asked a series of questions regarding their 
experience that could be answered from a range of responses. The responses ranged from 
Strongly Disagree to Strongly Agree. The questions include options about the park staff, cost of 
visiting, and overall experience within the park itself and with other visitors. Caucasians and 
African-Americans reported that the fee to access the park and their family/friends preferences 
did not influence their decision to visit the park. As shown in Table 12, Latino’s reported that the 
fee and their friends/families preferences did influence whether or not they visited the park. 
Given the highest reported visitation rates were for Latinos, this response may capture a 
community norm that values attending this park. Table 13 also shows that people of differing 
incomes were not affected by the entrance fee and their friends/family member’s preferences. 
This is further indicative of the fact that the decision to visit the park comes from internal 
preferences. 
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VI. Data Analysis 
 
6.1 Total Trips 
Table 6 reports the variation in the number of trips to the site during the season. Nearly 
three quarters of the respondents did not visit the site during the season. Most of the respondents 
took only one trip to the site, while the other visitors fluctuated between two and five day trips. A 
small minority took more than five trips to the site during the season. The observations are 
clustered at or below five trips to the site, so estimating a baseline demand curve from these 
observations will provide a good estimate of the demand for visitations. There is not expected to 
be a large variation in the number of trips to the site due to it being a national park. It would be 
expected that more urban parks or recreational areas would have a larger amount of variation.  
 
6.2 Estimating Trip Costs 
The trip cost estimation was calculated using both time and travel costs, in addition to the 
fee for traveling to the park by a personal vehicle. 
 
The time cost was calculated using the time spent traveling from the respondent’s 
reported address to the visitor center at the park. In order to fully estimate an individual’s time 
cost for traveling, it is necessary to calculate their opportunity cost of leisure. When an individual 
takes time for leisure, they are missing out on the opportunity to work, so it necessary to factor in 
the value lost to leisure that they could otherwise be gaining. The opportunity cost was calculated 
using the hourly wage from the respondent. If they reported being employed they were asked to 
report their hourly wage rate. If they did not report being employed, their comparable wage rate 
was calculated from the reported household income. Their income was collected on the survey in 
the form of average annual household income. Instead of asking for their exact income, ranges 
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were given for them to choose from.  To calculate their wage, the midpoint of the reported 
household income was divided by the total number of adults in the household, and then divided 
by 2087. This represents the total number of hours an individual works on average in the United 
States as reported by the Office of Personnel Management. This total accounts for holidays, 
weekends, and time off. The travel time to the park was reported from the respondent on the 
survey if they reported visiting the site. If they did not visit the site, their travel time was 
calculated using Google’s API service. The opportunity costs of travel used was both the 
standard one third of the wage rate and three fourths of the wage rate (Armbrecht, 2014).  The 
opportunity cost is used to estimate the appropriate value of each individuals travel time.  
 
𝑇𝑖𝑚𝑒 𝐶𝑜𝑠𝑡 = 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 𝑥 𝑂𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑦 𝐶𝑜𝑠𝑡 𝑥 2                          (3) 
 
The vehicle costs for the analysis were estimated using the cost of gas, insurance, and 
depreciation of the vehicle. In order to obtain this cost, the estimate cost of $0.58 per mile was 
used alongside reported costs from the survey to calculate overall vehicle costs. This amount is 
the standard rate used by the American Automobile Association in 2016. The distance used in the 
insurance and depreciation cost was the actual driving distance that was calculated using 
Google’s API system times two in order to model round trip distance. The cost for the vehicle 
was calculated as an individual cost since it would be difficult to estimate splitting costs for 
potential group trips for participants who did not visit the site. Comparing costs for people who 
went on group trips versus individual trips would bias the results downwards. The results are 
shown in Table 7. 
 
𝑉𝑒ℎ𝑖𝑐𝑙𝑒 𝐶𝑜𝑠𝑡 = (𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 2) 𝑥 .58                                       (4) 
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The fee to access the park consists of a fee to park a personal vehicle. The cost of parking 
the vehicle is $6 for the day. If the visitor is over the age of 62, they received a 50% discount on 
the fee. If the visitor was under 62, they paid the full rate. If the respondent visited the park, a fee 
of $6 was used if they were under 62 and a fee of $3 if they were 62 or older. A fee was not used 
if the respondent did not visit the park. 
 
Thus, the total trip costs to visit the park consisted of adding together the total time cost 
of traveling to the park, the cost of using a vehicle, and the parking fee at the park. The average 
vehicle cost accounted for roughly four fifths of the estimated trip costs. 
 
The average cost of visiting the park for Caucasians was higher than the costs for both 
African-Americans and Latinos. This may contribute as to why Latinos have higher overall visit 
rates in the sample. While African-Americans had the lowest estimated trip costs, they also have 
the lowest visitation rates. The trip costs for the low income visitors is lower compared to middle 
and high income earners as expected as shown in Table 8. 
 
The survey area counties are shown in Figure 3, while the survey breakdown by county is 
located in Table 14. 
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VII. Specification of the Model 
 
7.1 Zero Inflated Negative Binomial 
For each entry of the dataset, the number of trips from the respondent is nonnegative and 
most of the dataset is made of frequencies of either zeroes or small positive integers. For this 
reason, it is necessary to use a count data model. Some travel cost method studies use the 
Poisson model which models the probability of taking a number a certain number of trips in a 
form to ensure nonnegative probabilities of predicted number of events. 
 
Latent utility, λ, is the utility a person receives from each trip and determines if they visit 
the park or not. If the utility they receive from the trip is greater than a certain threshold, they 
will decide to take a trip to the park and this will represent their latent utility. In this instance, if 
utility is shown to be 𝑢 > 0, then latent utility from what they receive from trips would be 
represented as 𝑢∗, or in this instance 𝜆. It is also for this reason that it would not be possible to 
model simultaneous trips to the park because they cannot take multiple trips at once. 
 
To use the general Poisson model, the variance and the mean of 𝑟𝑛 need to be equal, but 
this is not often the case in recreational trip data where the variance is usually greater than the 
mean. This indicates that there is over dispersion in the data and the standard errors in the 
Poisson model will be underestimated. A Negative Binomial model is used to relax this 
constraint.  
 
Because the data contains many observations with zero trips, it would not be appropriate 
to use the standard Negative Binomial model. Since both users and non-users are being observed, 
there is not have a problem with endogenous stratification, so a zero-truncated model does not 
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fit. Instead a Zero Inflated Poisson model is used where the probability of visitation is calculated 
as a function of whether the number of trips observed for the individual is equal to or greater 
than zero. 𝑝𝑖 is the proportion of the population that is observed to take zero trips. 𝑝𝑖 is also 
assumed to be in the closed interval [0, 1] (Ridout, Demetrio, & Hinde, 1998). 
 
𝑃𝑟(𝑅𝑖 = 𝑟𝑖) =
{
 
 
 
 𝑝𝑖 + (1 − 𝑝𝑖)(1 + 𝛼𝜆𝑖
𝑐)
−𝜆𝑖
1−𝑐
𝛼 , 𝑟𝑖 = 0
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𝑦𝑖
, 𝑟𝑖 > 0
 (5) 
 
 
7.2 Willingness to Pay and Consumer Surplus 
From the estimates of the Zero Inflated Negative Binomial model, it is possible to 
calculate the access value of each individual to the site using the estimates of the regression. The 
sample mean willingness to pay for the season can also be calculated for the site for the 𝑛𝑡ℎ 
individual in the sample (Parsons, 2003).  
 
?̂?𝑛 =
?̂?𝑛
−?̂?𝑡𝑐𝑟
=
𝑒(?̂?𝑡𝑐𝑟𝑡𝑐𝑟+?̂?𝑦𝑦𝑛+?̂?𝑧𝑧𝑛)
−?̂?𝑡𝑐𝑟
                                           (6) 
 
 
Using the seasonal mean willingness to pay values, an unbiased estimate of the mean 
willingness to pay can be calculated for the population of participants and nonparticipants in the 
market area that was sampled. In this case it would be the survey participants located within 
counties in Northeastern Illinois and Northwestern Indiana. N denotes the value of the different 
parameters for an individual n. This would be modeled by dividing the seasonal mean by 𝑁 
(Parsons, 2003). 
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𝑆𝑜𝑓𝑓 =
∑ ?̂?𝑛
𝑁
𝑛=1
𝑁
                                                           (7) 
 
With the mean willingness to pay of users, it is possible to calculate an estimate of the 
aggregate seasonal willingness to pay for the survey counties populations. 𝑃𝑂𝑃𝑜𝑓𝑓 is the total 
number of people in the relevant geographic market and is usually a population estimate that is 
taken from the Census Bureau (Parsons, 2003). We will use the population of the counties we 
surveyed. 
 
𝐴𝑆 = 𝑆𝑜𝑓𝑓 ∗ 𝑃𝑂𝑃𝑜𝑓𝑓                                                    (8) 
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VIII. Results 
8.1 Travel Cost for One-Third of the Wage Rate 
8.1.1 Unweighted Model 
The results from the travel cost demand function are shown in Table 15. The coefficients 
for the travel cost variables were positive for the logit regression and negative for the full model. 
This shows that as travel costs increase, the probability of never going increases and the overall 
number of trips decrease. 
 
Indicator variables were used for race. Races included were Caucasian, African-
American, Latino, and Other. Latino was excluded from the regression as a baseline. Being 
African-American was significant in both the full model and logit regression, meaning that race 
does have an influence on a visitor’s willingness to visit the park. African-American people are 
more likely not to visit the Indiana Dunes at all. 
 
Indicator variables were used to define low, middle, and high income earners. If the 
respondent reported an annual income below or equal to $39,999, they were considered low 
income. If they reported an income of $40,000 - $79,999, they were considered middle income. 
If they reported an income of $80,000+, they were considered high income. Being low and 
middle income was significant in the logit regression and positive. This means that a respondent 
is less likely go to the park if they are considered lower income as compared to people in higher 
income categories. 
 
Indicator variables were created to define different levels of education. They were 
separated into whether there highest level of education was at least a high school diploma, an 
undergraduate degree, or a graduate degree. The level of education by park users is significant in 
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both the full model and logit regression. Having an undergraduate degree makes you 
significantly more likely to visit the park compared to respondents with a graduate degree. 
 
Age was significant in the logit regression and positive. As your age increases, your 
likelihood of visiting the park decreases. Household size was significant in the full model. The 
respondent’s ability to swim was significant and negative in the full model; counter-intuitively, 
the expected number of trips is lower for people who can swim than for people who cannot. The 
respondent’s ability to access transportation was significant in the full model and positive. If you 
can access a vehicle you will visit more often. 
 
These regression results are used to calculate the value of the Indiana Dunes National 
Lakeshore. The willingness to pay is the total value that the user would be willing to pay to visit 
the park for the season. The consumer surplus is the net value that subtracts actual costs to visit 
the site from the estimated willingness to pay. The average willingness to pay for the season is 
$93.07 and the average consumer surplus for the season is $37.25. Figure 4 also shows the 
estimated demand curve for visitation that is based on all observations. It is downward sloping as 
expected. These values assume that each visitor was visiting for leisure travel and that they were 
not on multi-day or multi-purpose trips. The main estimates of interest were the differences in 
the willingness to pay between different races and income. 
 
The variable for African-American was significant and positive in both regressions. 
African-Americans are expected to have a downward shift in demand when compared to 
Caucasians and Latinos. This is shown in Figure 6. This is an indication that there is a difference 
in the amount that different races value the park. Figure 5 shows that the predicted number of 
trips and the observed number of trips are similar, so the estimates of the expected number of 
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trips are reasonable. Table 16 shows the differences in the willingness to pay between different 
races. Latino respondents have the largest values for willingness to pay, and they are statistically 
higher at the 95% level than both Caucasian and African-American respondents. They also have 
the largest values for consumer surplus as seen in Table 17. This difference is statistically 
significant and higher than both Caucasian and African-American respondents. This is expected 
because that group has the highest visitation rates and the lowest probability of not visiting the 
site as seen in Table 18. African-Americans appear to prefer group activities such as picnics, and 
these types of activities are easily found at substitute sites. Caucasians preferred more individual 
activities including hiking and swimming. Latinos did not appear to prefer one over the other.  
 
The dummy variable for both low and middle income earners was significant and positive 
in the logit regression. This shows that there is a difference in the value that people of different 
incomes place on the park. Figure 7 shows that the predicted number of trips are similar across 
categories, so the estimates of the expected number of trips are reasonable. As shown in Table 
16, middle income respondents have the largest willingness to pay to visit the park. This value 
was not significantly different than high income earners. However, both were larger than low 
income respondents. Middle income respondents have the highest consumer surplus values as 
seen in Table 17. However, there was not a significant difference in consumer surplus values 
between the three income categories. Low income earners have the lowest willingness to pay 
value to visit the site and also the lowest travel costs. They also have the lowest visitation rates 
and the highest probability of not visiting the site as shown in Table 18. It would be expected that 
they would have lower consumer surplus values when compared to middle and high income 
earners. Middle and high income respondents have larger opportunity costs to visit the site, so 
while their willingness to pay to visit the site is larger, they get less value from it due to the value 
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of their time being higher. They also visited the site more frequently, so they have a higher 
seasonal value due to having a higher demand for trips. This downward shift in demand for low 
income respondents is shown in Figure 8. 
 
Visitors whose highest level of education is an undergraduate degree are significantly 
more likely than other people to visit the park. Figure 9 shows that the predicted number of trips 
by education group have the same pattern as observed trips. Table 16 shows that those with an 
undergraduate degree have the largest willingness to pay value. They also have the largest 
consumer surplus value as seen in Table 17. Figure 10 shows that those whose educational level 
is at least a high school diploma have a downward shifted demand curve. 
 
The respondent’s age was significant in determining if they would visit the site during the 
season. As you get older, it becomes more difficult to make the trip to the park and participate in 
the activities once there. A lot of the activities at the park feature some sort of physical activity, 
such as hiking and swimming, and as you age you are less likely to be able to do these types of 
activities. They would look for alternative recreational areas that are easier to participate in that 
are possibly closer to home. Household size was significant in the full model and positive, 
meaning that you will take more trips if you have more people to go with. 
 
The respondent’s ability to swim was significant in determining how often they would 
visit the site during the season. 59% of respondents reported that they went to the park to visit 
the beach and swim. There are many substitute sites available to swim, so if this was their 
primary activity, then they might choose to visit a closer, cheaper alternative. Owning a method 
of transportation was significant in determining how many trips the respondent took to the site. 
96% of visitors who went to the park reported taking a personal vehicle. National parks are 
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traditionally located in areas that are away from city centers, so taking a vehicle is one of the 
main factors in how many trips a respondent would take to the site. 
 
A model with the swimming indicator in the logit regression was also run. The results are 
similar to the previous model except that the swimming indicator was no longer significant. 
These results are in the Appendix. 
 
8.1.2 County Weighted Model 
 The model was weighted by the racial composition of the counties that were surveyed. 
This was done to ensure that the composition of the respondents match the counties in order to 
get a more accurate value. This breakdown is shown in Table 3. Race and income were the main 
variables of interest, so a weight by racial composition was chosen so that the survey respondents 
would match the population more closely. Weighted trip costs are shown in Table 19. Table 20 
shows the weighted travel costs by race and income level. Overall, the average travel costs are 
lower by $0.20. African-Americans have an even lower travel cost, and they still have the lowest 
travel costs overall. The travel costs increase with income category. 
 
The results from the travel cost demand function are shown in Table 21. The coefficients 
for the travel cost variables were positive for the logit regression and negative for the full model. 
The same variables were used for the county weighted model as the unweighted model. 
 
Being African-American was significant in the full model and logit regression, meaning 
that race does have an influence on a visitor’s willingness to visit the park. African-American 
people are more likely not to visit the Indiana Dunes at all. Being low income was significant in 
the full model and positive. This is different than the unweighted model where income was more 
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significant in the logit regression, showing that income plays more of a role in the number of 
trips taken rather than the initial decision to visit. This means that low income visitors are more 
likely to visit more frequently. One of the main differences in the weighted model is that 
education is not significant. 
 
Age was still significant in the logit regression and positive. Household size was 
significant in the full model. The respondent’s ability to swim was significant and negative in the 
full model. The respondent’s ability to access transportation was still significant in the full model 
and positive. 
 
These results are used to calculate the weighted value of the Indiana Dunes National 
Lakeshore. The average willingness to pay for the season is much lower at $23.95 and the 
average consumer surplus for the season is also much lower at $3.21. Figure 11 shows the 
estimated demand curve for visitations. It is downward sloping as expected. These values assume 
that each visitor was visiting for leisure travel and that they were not on multi-day or multi-
purpose trips. 
 
The variable for African-American was significant and positive in both the full model and 
logit regression. African-Americans are expected to have a downward shift in demand when 
compared to Caucasians and Latinos. This is shown in Figure 13. This is an indication that there 
is a difference in the amount that different races value the park. Figure 12 shows that the 
predicted number of trips and the observed number of trips are similar, but have been corrected 
to more closely fit the survey population. Table 22 shows the differences in the willingness to 
pay between different races. Latino respondents have the largest values for willingness to pay. 
They also have the largest values for consumer surplus as seen in Table 23. This is expected 
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because that group has the highest visitation rates and the lowest probability of not visiting the 
site as seen in Table 24. However, even though their values are the largest, they are not 
statistically different than Caucasian and African-American visitors. 
 
The dummy variable for both low and middle income earners was significant and positive 
in the full mode. This shows that there is a difference in the value that people of different 
incomes place on the park. Figure 14 shows that the predicted number of trips are similar across 
categories, so the estimates of the expected number of trips are reasonable. As shown in Table 
22, the willingness to pay values follow the income categories in that low income earners have 
the lowest values, and high income the largest. All three categories were not statistically different 
from each other. Low income respondents have the highest consumer surplus values as seen in 
Table 23. There values were larger and statistically different than high income earners at the 95% 
level. Low income earners are gaining more value from the park when compared to high income 
earners. Low income earners have the lowest willingness to pay value to visit the site and also 
the lowest travel costs. They also have the lowest visitation rates, but middle income earners 
have the highest probability of not visiting the site as shown in Table 24. However, the 
probabilities of not visiting the site are not significantly different between the three categories. 
There is a downward shift in demand for low income respondents is shown in Figure 15. 
 
Education was not significant in this model. The respondent’s age was significant in 
determining if they would visit the site during the season. Household size was significant in the 
model and positive. If they have a larger sized family, they are more likely to take more trips. 
 
The respondent’s ability to swim was significant and negative in determining how often 
they would visit the site during the season. This does reflect that if you can swim, you are more 
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likely to seek out alternative areas to swim at that may be closer or cheaper. Owning a method of 
transportation was still significant and positive in determining how many trips the respondent 
took to the site. 
 
8.2 Travel Cost for Three-Fourths of the Wage Rate 
8.2.1 Unweighted Model 
The analysis was estimated again using an opportunity cost of ¾ the wage rate of 
respondents. The individual costs to the park with the higher opportunity cost are shown in Table 
25. The vehicle and park fee costs are the same, however, the cost of time spent traveling 
significantly increased. The overall travel cost to the park increased by 21.4%. Table 26 shows 
the different travel costs by race and income. They increased over each category, but Caucasian’s 
still have larger travel costs than African-Americans and Latinos. High income earners now have 
a significantly larger travel cost than low and middle income earners. This is expected due to 
them having a higher value for their time. The same variables were used as in the previous 
model, except that travel cost now is calculated using the higher opportunity cost. The regression 
results are shown in Table 27. 
 
Being African-American was significant in the logit regression, meaning that race does 
have an influence on a visitor’s willingness to visit the park. Being low and middle income were 
significant in the logit regression. Low income visitors have a higher coefficient than middle 
income visitors. Low income visitors are less likely to go to the park than other visitors in higher 
income categories. Having at least an undergraduate degree is significant in the logit regression. 
Having an undergraduate degree makes you more likely to visit the park.  
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Age was still significant in the logit model and positive. As your age increases, your 
likelihood of visiting the park decreases. Household size was significant. The indicator variable 
for the ability to swim was still significant and negative in the full model. The expected number 
of trips for people who can swim is still lower even at higher income levels. The respondent’s 
ability to access transportation was still significant in the full model and positive. If you can 
access a vehicle you will visit more often. If you can access a car, your income levels do not 
significantly affect your visitation rates. 
 
These regression results are used to calculate the value of the Indiana Dunes National 
Lakeshore. The average willingness to pay for the season is $211.71 and the average consumer 
surplus for the season is $122.22. Figure 16 shows the estimated demand curve for all 
observations. It is downward sloping and has a larger y-axis intercept due to the increase in travel 
costs. These values still assumed that each visitor was visiting for leisure travel and that they 
were not on multi-day or multi-purpose trips. The main estimates of interest were the differences 
in the willingness to pay between different races and income.  
 
The variable for African-American was still significant and positive in the logit 
regression. African-Americans are expected to have a downward shift in demand when compared 
to Caucasians and Latinos. This is shown in Figure 18. This is an indication that there is still a 
difference in the amount that different races value the park at higher opportunity costs. Figure 17 
shows that the predicted number of trips and the observed number of trips are similar, so the 
estimates of the expected number of trips are reasonable. Table 28 shows the differences in the 
willingness to pay between different races. Latinos still have the largest values for willingness to 
pay at higher opportunity costs. They also have the largest values for consumer surplus as seen in 
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Table 29. This is expected because that group has the highest visitation rates and the lowest 
probability of not visiting the site as seen in Table 30. Their values are statistically different than 
Caucasians and African-Americans at the 95% level. 
The dummy variables for the low and middle income categories was significant and 
positive in the logit regression. This shows that there is still a difference in the value that people 
of different incomes place on the park at higher opportunity costs. Figure 19 shows that the 
predicted number of trips are similar across categories, so the estimates of the expected number 
of trips are reasonable. As shown in Table 28, middle income respondents have the largest 
willingness to pay to visit the park. However, this value was not statistically different than high 
income respondents at the 95% level. Both were larger than low income respondents. Low 
income respondents have the lowest consumer surplus values as seen in Table 29. Using a higher 
opportunity cost of time to visit the park means that those with higher incomes will come to 
value the park more since it worth more of their time to take time off to visit. If it costs more to 
visit, those with higher incomes will get more use from it. Low income earners have the lowest 
willingness to pay value to visit the site and also the lowest travel costs. They also have the 
lowest visitation rates and the highest probability of not visiting the site as shown in Table 30. It 
would be expected that they would have the lowest consumer surplus values when compared to 
middle and high income respondents. Low income users visited the site less frequently, so they 
have a lower seasonal value due to having a lower demand for trips. This downward shift in 
demand for low income respondents is shown in Figure 20. 
 
Visitors whose highest level of education is an undergraduate degree are significantly 
more likely than other people to visit the park, but they are significantly likely to visit less 
frequently. Figure 21 shows that the predicted number of trips by education group have the same 
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pattern as observed trips. Figure 22 shows that those whose educational level is at least a high 
school diploma have a downward shifted demand curve. 
 
The respondent’s age was still significant in determining if they would visit the site 
during the season at higher opportunity costs. Household size was significant in the model, so if 
you have a larger family then you will visit more frequently. 
 
The respondent’s ability to swim was still significant and negative in determining how 
often they would visit the site during the season. If the opportunity cost of visiting is higher, than 
visitors will start to look for closer, cheaper alternate sites to visit if they just want to swim. 
Owning a method of transportation was still significant in determining how many trips the 
respondent took to the site. 
 
A model with the swimming indicator in the logit regression was also run. The results are 
similar to the previous model except that the swimming indicator was no longer significant. 
These results are in the Appendix. 
 
8.2.2 County Weighted Model 
 The model was weighted by the racial composition of the counties that were surveyed. 
This was done to ensure that the composition of the respondents match the counties in order to 
get a more accurate value. This breakdown is shown in Table 3. Weighted trip costs are shown in 
Table 31. Table 32 shows the weighted travel costs by race and income level. Overall, travel 
costs were higher by $1.02. Travel costs by race follow the same pattern as previously reported, 
but the numbers are larger in magnitude. The travel costs increase with income category. High 
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income respondents travel costs are now much larger than low income respondents, reflecting the 
difference in the value of their leisure time in response to their wage rates. 
 
The results from the travel cost demand function are shown in Table 33. The coefficients 
for the travel cost variables were positive for the logit regression and negative for the full model. 
The same variables were used for the county weighted model as the unweighted model. 
 
Being African-American was significant in the full model and logit regression, meaning 
that race does have an influence on a visitor’s willingness to visit the park. African-American 
people are more likely not to visit the Indiana Dunes at all. Low and middle income was 
significant in the full model and positive. This is different than the unweighted model where 
income was more significant in the logit regression. Education is not significant in the weighted 
model. 
 
Age was still significant in the logit model and positive. Household size was significant 
in the full model. The respondent’s ability to swim was significant and negative in the full 
model. The respondent’s ability to access transportation was still significant in the full model and 
positive. 
 
These regression results are used to calculate the value of the Indiana Dunes National 
Lakeshore. The average willingness to pay for the season is much lower at $23.01 and the 
average consumer surplus for the season is also much lower at $2.34. Figure 23 shows the 
estimated demand curve for visitations. It is downward sloping as expected. These values assume 
that each visitor was visiting for leisure travel and that they were not on multi-day or multi-
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purpose trips. The main estimates of interest were the differences in the willingness to pay 
between different races and income. 
 
The variable for African-American was significant and positive in both the full and logit 
models. African-Americans are expected to have a downward shift in demand when compared to 
Caucasians and Latinos. This is shown in Figure 25. This is an indication that there is a 
difference in the amount that different races value the park. Figure 24 shows that the predicted 
number of trips and the observed number of trips are similar, but have been corrected to more 
closely fit the survey population. Table 34 shows the differences in the willingness to pay 
between different races. Latino respondents have the largest values for willingness to pay. 
African-Americans now have the largest value for consumer surplus as shown in Table 35, but it 
is not statistically different than Caucasians or Latinos. African-Americans still have the highest 
probability of not visiting as seen in Table 36.  
 
The dummy variable for both low and middle income earners was significant and positive 
in the full model. This shows that there is a difference in the value that people of different 
incomes place on the park. Figure 26 shows that the predicted number of trips are similar across 
categories, so the estimates of the expected number of trips are reasonable. As shown in Table 
34, the willingness to pay increase with income category. However, all three categories were not 
statistically different from each other. Low income respondents have the highest consumer 
surplus values as seen in Table 35. There values were statistically different at the 95% level. Low 
income earners are gaining more value from the park when compared to high income earners, 
especially at higher opportunity costs. This is due to the value that visitors place on their leisure 
time. At higher opportunity costs for wages, those who earn more are going to be driven to visit 
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less if it is going to cost them more to do so. The impact of higher costs will not be felt as much 
by those with lower incomes. Middle income earners have the highest probability of not visiting 
the site as shown in Table 36. However, the probabilities of not visiting the site are not 
significantly different between the three categories. There is a downward shift in demand for low 
income respondents is shown in Figure 27. 
 
Education was not significant in this model. The respondent’s age was significant in 
determining if they would visit the site during the season. Household size was significant in the 
full model and positive. 
 
The respondent’s ability to swim was significant and negative in determining how often 
they would visit the site during the season. This does reflect that if you can swim, you are more 
likely to seek out alternative areas to swim at that may be closer or cheaper. This is especially 
true if you the costs of visiting the site are increased. Owning a method of transportation was still 
significant and positive in determining how many trips the respondent took to the site. 
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IX. Conclusion 
 
I found that the population weighted value that respondents were willing to pay to visit 
the Indiana Dunes National Lakeshore during the season of May 2016 – August 2016 was $23.91 
with an average consumer surplus of $3.21. The total population of the survey area for 2016 was 
9,976,510 people. The total willingness to pay for the season was $238,538,354 and the total 
consumer surplus value was $32,024,597. With an increased opportunity cost of ¾ of their wage 
rate, the population weighted value that they were willing to pay decreased to $23.01 with an 
average consumer surplus of $2.34. The total willingness to pay for the season was $229,559,496 
and the total consumer surplus was $23,345,033. The willingness to pay and consumer surplus 
values for differing opportunity costs were not statistically different from each other. 
 
There is a difference in the value of the park between races. Willingness to pay and 
consumer surplus were larger for Latinos than for Caucasians, but this difference was not 
statistically different. African-Americans have the lowest visitation rates and values for the site. 
They also consistently had the highest probability of not visiting the site during the season. This 
could be due to a difference in preferred activities. African-Americans preferred more group 
activities, Caucasians more individual activities, and Latinos did not have certain preferences. 
Visitors can easily substitute group activities such as picnics as other sites closer to home. 
 
There is also a difference in the value of the park between different income levels. High 
income respondents are willing to pay more to visit the park due to them having higher 
opportunity costs of leisure time to visit, but low income respondents have higher consumer 
surplus values. The surplus value that low income respondents gain form the park is larger than 
what high income respondent’s gain, and this difference was statistically different. Low income 
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visitors preferred swimming and visiting the beach, but these activities can be substituted easily 
at other sites for a lower cost. 
 
Owning/having access to a method of transportation is significant in how many trips 
visitors take to the park. Structurally, it is infeasible for visitors to visit national parks if they 
cannot access a vehicle. The results supported the idea that accessing a car is one of the major 
influences in how many trips a visitor makes during the season. Low income respondents have 
access to less reliable transportation than higher income respondents, so this might be causing 
lower visitation rates for low income respondents. 
 
There are four main discrimination theories in sociology literature that describe how 
minority visitors visit parks less frequently. The marginality hypothesis explains how minorities 
have less socioeconomic resources, causing them to stay away from parks. The survey showed 
that Caucasian respondents had higher income levels, African-Americans had lower income 
levels, and Latinos had mixed income levels. This can be seen in Table 37. The types of activities 
that each race preferred tended to align with their reported income levels. The ethnicity 
hypothesis describes how races have different cultural preferences and this is what drives them 
away from parks. From the survey, it was shown that Caucasian respondents preferred more 
individual activities, African-Americans preferred more group activities, and Latinos activity 
preferences were mixed. This is correlated with their reported wealth levels as individual 
activities are typically more expensive. The assimilation theory suggests that differing cultures 
will assimilate to the majorities preferences. All of the differing races tended to prefer similar 
activities. Caucasians preferred hiking more, while African-Americans preferred picnics and 
Latinos did not appear to have preferences. The discrimination hypothesis argues that avoidance 
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behavior from minorities stems from hostile interactions with other park users and/or staff. The 
survey had a series of qualitative questions about the park, and the responses were positive about 
respondent’s experiences at the park. 
 
African-Americans had the highest probability to not visit the park over all of the 
regressions, the lowest reported income levels, and generally the lowest values for the park. They 
preferred more group oriented activities that could be substituted elsewhere. In order to get more 
visits from this demographic, the park needs to create more spaces that could be utilized by those 
who just want to spend time outside in groups. More picnic and gathering areas close to the 
water could achieve this effect. Another option is to offer more low cost transit shuttles from 
nearby cities so that those who do not have access to reliable transportation could have the 
opportunity to visit the site. Major policy proposals are most likely not necessary, but small 
changes in the use of the park could lead to more visitation. 
 
The Indiana Dunes National Lakeshore is an established park with high visitation rates. 
To further test these differences in value, it would be useful to conduct a similar study at a park 
that also has a different socio-demographic area than the Indiana Dunes National Lakeshore, to 
see if these results have external validity. 
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Tables and Figures 
Table 1: Demographic Information 
 
 
 
*Note: There are 848 total respondents in the analysis. 
Demographic Frequency Percent County
Age
18-25 79 9.3% 32.2%
26-35 218 25.7% 11.8%
36-45 163 19.2% 12.6%
46-55 159 18.8% 14.3%
56+ 229 27.0% 28.5%
Education
Less than High School 10 1.2% 13.0%
High School/GED 290 34.2% 58.4%
Associate's Degree 159 18.8% 7.3%
Bachelor's Degree 276 32.5% 13.6%
Master's Degree 98 11.6% 5.6%
Doctorate Degree 15 1.8% 0.6%
Head of Household
Yes 493 58.1% 37.8%
No 355 41.9% 62.2%
Income
$0 - $39,999 241 28.4% 34.0%
$40,000 - $79,999 310 36.6% 25.8%
$80,000+ 297 35.0% 40.2%
Employment
Employed 501 59.1% 63.8%
Non-Employed 347 40.9% 36.2%
Transportation Ownership
Car 773 91.2%
Truck 119 14.0%
Motorcycle 43 5.1%
Bicycle 478 56.4%
Method of Transportation Used During Season
Personal Vehicle 211 95.9%
Walk 7 3.2%
Uber 2 0.9%
Carpool 5 2.3%
Bike 1 0.5%
Taxi 0 0.0%
Bus 0 0.0%
Other 4 1.8%
81.5%
1.6%
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Table 2: Visitation Rates 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N St. Dev. Min Max
Caucasian 630 27% 0.61 1.30 0 10
African-American 117 15% 0.45 1.37 0 10
Latino 83 35% 0.88 1.64 0 8
Other 17 11% 0.22 0.73 0 3
Low Income 241 23% 0.58 1.33 0 8
Middle Income 310 27% 0.63 1.45 0 10
High Income 297 28% 0.60 1.24 0 8
Percent who 
Visited
Average Number 
of Trips
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Table 3: Breakdown of Race and Population by County 
 
 
 
 
 
 
State County Population White Hispanic Black Other
Indiana Lake 487,865 54.6% 18.3% 25.0% 0.0%
Newton 14,008 91.9% 5.9% 0.8% 0.9%
Benton 8,681 92.6% 5.2% 1.1% 0.5%
Jasper 33,470 91.5% 6.0% 0.9% 0.8%
White 24,293 89.8% 8.0% 0.9% 1.0%
Pulaski 12,889 94.4% 3.0% 0.9% 0.7%
Starke 22,958 94.5% 3.5% 0.4% 0.8%
Porter 167,688 83.6% 9.7% 3.9% 1.9%
LaPorte 110,884 79.8% 6.3% 11.4% 1.1%
Carroll 19,856 94.3% 4.1% 0.6% 0.5%
Cass 37,979 81.2% 14.3% 2.0% 2.8%
Fulton 20,315 92.0% 5.1% 0.8% 1.1%
Marshall 46,857 87.9% 9.5% 0.9% 1.1%
St. Joseph 268,441 73.7% 8.4% 13.3% 2.8%
Miami 35,862 89.3% 2.9% 4.8% 1.3%
Wabash 32,138 94.4% 2.6% 0.8% 1.3%
Kosciusko 78,620 88.4% 8.0% 1.1% 1.7%
Elkhart 203,474 75.5% 15.3% 6.3% 1.8%
Illinois Iroquois 28,672 90.2% 6.8% 1.2% 0.9%
Ford 13,736 94.4% 3.0% 1.0% 0.8%
Kankakee 110,879 72.0% 10.1% 15.5% 1.5%
Will 687,263 64.6% 16.8% 11.9% 6.0%
Livingston 36,671 89.1% 4.5% 4.5% 1.0%
Grundy 50,541 87.0% 9.6% 1.6% 1.2%
Kendall 123,355 70.8% 17.6% 7.2% 3.8%
DuPage 933,736 67.5% 14.3% 5.3% 12.0%
Kane 530,847 57.7% 31.5% 6.1% 5.2%
McHenry 307,343 81.8% 12.6% 1.6% 3.4%
Lake 703,910 62.8% 21.3% 7.5% 8.4%
Cook 5,238,216 42.6% 25.2% 24.2% 8.2%
Average 81.0% 10.3% 5.5% 2.6%
Indiana Dunes National Lakeshore - Demographics
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Table 4: Travel Time and Distance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mean St. Dev. Min Max
Average Travel Distance (mi) 66.94 23.23 0.96 112.98
Average Travel Time (min) 139.33 43.95 6.46 209.74
Average Time Spent at Park (min) 252.54 115.72 0 600
Note: The number of observations for which the number of trips was greater than zero is 220
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Table 5: Park Perceptions 
 
*Note: There were 220 respondents who reported visiting the site. 
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Table 6: Total Trips 
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Table 7: Individual Trip Costs 
All Respondents           
  N Mean St. Dev. Min Max 
Time Cost 848 17.22 32.39 0.11 791.39 
Vehicle Cost 848 80.81 25.49 3.75 121.65 
Park Fee 848 1.42 2.51 0.00 6.00 
Total Travel Cost 848 99.45 44.02 11.61 880.71 
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Table 8: Travel Cost by Race and Income 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Travel Cost
N Mean St. Dev. Min Max
Caucasian 630 102.27 44.50 11.61 880.71
African-American 117 86.87 30.52 30.55 180.20
Latino 83 91.50 35.95 31.74 167.23
Other Race 17 118.95 92.75 37.79 466.46
Low Income 241 90.64 58.95 16.57 880.71
Middle Income 310 96.60 29.26 13.08 159.40
High Income 297 109.56 40.75 11.61 466.46
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Table 9: Park Activities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Park Visitors Frequency Percent
Activities
Hiking 92 41.8%
Photography 82 37.3%
Camping 17 7.7%
Picnics 102 46.4%
Visit Beach 153 69.5%
Trails 73 33.2%
Climbing 5 2.3%
Ranger Programs 1 0.5%
Visit Farms 11 5.0%
Visit Boardwalk 36 16.4%
Biking 14 6.4%
Swimming 130 59.1%
View Wildlife 54 24.5%
Other 11 5.0%
Note: The number of observations for visits equals 220
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Table 10: Park Activities by Race 
 
 
 
 
 
 
 
 
 
 
 
 
 
Activities Caucasian African-American Latino Other
Hiking 73 3 14 2
11.6% 2.6% 16.9% 11.8%
Photography 63 8 9 2
10.0% 6.8% 10.8% 11.8%
Camping 11 3 2 1
1.7% 2.6% 2.4% 5.9%
Picnics 71 13 16 2
11.3% 11.1% 19.3% 11.8%
Visit Beach 121 9 21 2
19.2% 7.7% 25.3% 11.8%
Trails 50 7 14 2
7.9% 6.0% 16.9% 11.8%
Climbing 2 1 1 1
0.3% 0.9% 1.2% 5.9%
Ranger Programs 1 0 0 0
0.2% 0.0% 0.0% 0.0%
Visit Farms 7 3 1 0
1.1% 2.6% 1.2% 0.0%
Visit Boardwalk 28 4 4 0
4.4% 3.4% 4.8% 0.0%
Biking 5 4 3 2
0.8% 3.4% 3.6% 11.8%
Swimming 105 6 17 2
16.7% 5.1% 20.5% 11.8%
View Wildlife 42 2 8 2
6.7% 1.7% 9.6% 11.8%
Other 10 1 0 0
1.6% 0.9% 0.0% 0.0%
Note: The number of observations for visits equals 220
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Table 11: Park Activities by Income 
 
 
 
 
 
 
 
 
 
 
 
 
 
Activities Low Income Middle Income High Income
Hiking 19 29 44
7.9% 9.4% 14.8%
Photography 23 37 22
9.5% 11.9% 7.4%
Camping 4 5 8
1.7% 1.6% 2.7%
Picnics 29 40 33
12.0% 12.9% 11.1%
Visit Beach 38 57 58
15.8% 18.4% 19.5%
Trails 21 29 23
8.7% 9.4% 7.7%
Climbing 1 2 2
0.4% 0.6% 0.7%
Ranger Programs 0 0 1
0.0% 0.0% 0.3%
Visit Farms 6 2 3
2.5% 0.6% 1.0%
Visit Boardwalk 10 14 12
4.1% 4.5% 4.0%
Biking 3 3 8
1.2% 1.0% 2.7%
Swimming 34 45 51
14.1% 14.5% 17.2%
View Wildlife 16 19 19
6.6% 6.1% 6.4%
Other 3 7 1
1.2% 2.3% 0.3%
Note: The number of observations for visits equals 220
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Table 12: Average Park Perceptions by Race 
 
 
 
*Note: An average response of 3 would be neutral. 
 
Q1 - I visit this park because it’s close to where I live. 
Q2 - This park is managed well. 
Q3 - Wildlife is important in park trips. 
Q4 - Owning a vehicle is important to whether or not I visit the park. 
Q5 - I feel welcomed/accepted by park staff. 
Q6 - The entrance fee influences whether or not I visit the park. 
Q7 - I feel welcomed/accepted by other park visitors. 
Q8 - Nature and conservation are important to me. 
Q9 - My friends and/or family influence whether or not I visit parks. 
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Table 13: Average Park Perceptions by Income 
 
 
 
*Note: An average response of 3 would be neutral. 
 
Q1 - I visit this park because it’s close to where I live. 
Q2 - This park is managed well. 
Q3 - Wildlife is important in park trips. 
Q4 - Owning a vehicle is important to whether or not I visit the park. 
Q5 - I feel welcomed/accepted by park staff. 
Q6 - The entrance fee influences whether or not I visit the park. 
Q7 - I feel welcomed/accepted by other park visitors. 
Q8 - Nature and conservation are important to me. 
Q9 - My friends and/or family influence whether or not I visit parks. 
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Table 14: Survey Breakdown by County 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Demographic Frequency Percent
County
Carroll 1 0.1%
Cass 5 0.6%
Cook 100 11.8%
DuPage 115 13.6%
Elkhart 36 4.2%
Ford 1 0.1%
Fulton 3 0.4%
Grundy 16 1.9%
Iroquois 13 1.5%
Jasper 3 0.4%
Kane 87 10.3%
Kankakee 21 2.5%
Kendall 21 2.5%
Kosciusko 19 2.2%
Lake, IL 94 11.1%
Lake, IN 68 8.0%
Livingston 3 0.4%
Marshall 3 0.4%
McHenry 12 1.4%
Miami 1 0.1%
Porter 33 3.9%
Pulaski 1 0.1%
St Joseph 35 4.1%
Will 157 18.5%
Note: The number of respondents equals 848
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Table 15: Regression Results for the Travel Cost Model 
 
 
 
 
 
 
 
 
 
 
 
 
Full Logit
Travel Cost -0.00652*** 0.0268***
(-3.08) (6.12)
Caucasian -0.186 -0.184
(-0.85) (-0.45)
African-American 0.61* 1.364***
(1.77) (2.68)
Other Race -0.538 1.248
(-0.61) (0.98)
Low Income 0.165 0.818**
(0.78) (2.19)
Middle Income 0.137 0.603*
(0.74) (1.87)
High School Diploma -0.526* -0.777*
(-1.68) (-1.83)
Undergraduate Degree -0.557* -1.128***
(-1.90) (-2.83)
Age -0.00274 0.0235**
(-0.48) (2.49)
Household Size 0.0965* -0.0953
(1.83) (-1.03)
Ability to Swim -0.553**
(-2.31)
Own Transportation 1.281***
(3.33)
Constant 0.140 -2.482***
(0.23) (-2.57)
lnalpha -0.863**
(-2.43)
N 848 848
Note: (***) (**) (*) denote (p < .01) (p < .05) (p < .10)
56 
 
 
Table 16: Estimated Willingness to Pay 
 
 
 
*Note: The willingness to pay for the season was calculated by dividing the total number of 
estimated trips by the coefficient for travel costs in the count model. The travel cost coefficient 
was first made positive before calculating. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N Mean WTP ($) St. Dev. Min Max
Total 848 93.07 87.96 98.18 75.82 0 446.64
Caucasian 630 92.86 87.31 98.42 71.00 0.00 437.82
African-American 117 77.02 62.50 91.55 79.35 2.51 429.64
Latino 83 130.54 109.85 151.24 94.77 19.62 446.64
Other 17 33.31 16.84 49.77 32.03 0.00 114.42
Low Income 241 84.63 74.61 94.65 78.95 0.00 437.82
Middle Income 310 96.90 88.64 105.17 73.95 1.76 446.64
High Income 297 95.91 87.36 104.46 74.88 0.00 348.79
95% Conf. Interval ($)
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Table 17: Estimated Consumer Surplus 
 
 
 
*Note: Consumer surplus was calculated by subtracting the travel cost of the respondent from 
their estimated willingness to pay value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N Mean CS ($) St. Dev. Min Max
Total 848 37.25 32.48 42.01 70.71 0 418.12
Caucasian 630 34.70 29.51 39.89 66.36 0.00 418.12
African-American 117 33.31 20.14 46.47 71.90 0.00 396.40
Latino 83 69.16 48.24 90.08 95.81 0.00 396.55
Other 17 5.23 0.00 13.26 15.62 0.00 58.90
Low Income 241 38.06 28.51 47.61 75.24 0.00 418.12
Middle Income 310 38.25 30.51 46.00 69.29 0.00 396.55
High Income 297 35.54 27.71 43.37 68.56 0.00 319.27
95% Conf. Interval ($)
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Table 18: Estimated Probability of Not Visiting the Park 
 
 
 
*Note: The predicted probability of the respondent not visiting the site was estimated from the 
results of the logit model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N Mean Probability St. Dev. Min Max
Caucasian 630 0.58 0.21 0.05 1.00
African-American 117 0.82 0.13 0.34 0.99
Latino 83 0.52 0.21 0.10 0.92
Other 17 0.79 0.17 0.42 1.00
Low Income 241 0.66 0.20 0.11 1.00
Middle Income 310 0.62 0.21 0.14 0.98
High Income 297 0.58 0.24 0.05 1.00
59 
 
 
Table 19: County Weighted Trip Costs 
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Table 20: County Weighted Travel Costs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Travel Cost in Dollars
N Mean St. Dev.
Caucasian 630 101.94 7.11 87.23 116.65
African-American 117 76.83 7.18 61.32 92.35
Latino 83 94.52 16.73 58.38 130.66
Other Race 17 135.12 29.45 67.22 203.02
Low Income 241 87.70 6.44 74.71 100.70
Middle Income 310 96.62 5.22 86.04 107.21
High Income 297 111.89 8.37 94.90 128.88
95% Conf. Interval
61 
 
 
Table 21: County Weighted Regression Results for the Travel Cost Model 
 
 
 
 
 
 
 
Full Logit
Travel Cost -0.0259** 0.0277***
(-2.46) (4.48)
Caucasian 0.606 -0.311
(1.40) (-0.57)
African-American 1.194*** 1.510**
(2.82) (2.55)
Other Race -0.329 0.700
(-0.94) (1.02)
Low Income 1.575*** 0.436
(3.39) (0.78)
Middle Income 0.982** 0.597*
(2.59) (1.69)
High School Diploma -0.213 -0.253
(-0.46) (-0.35)
Undergraduate Degree -0.320 -0.695
(-0.84) (-1.00)
Age -0.000309 0.0263**
(-0.04) (2.18)
Household Size 0.112** -0.0779
(2.52) (-0.73)
Ability to Swim -0.636**
(-2.38)
Own Transportation 1.043***
(3.55)
Race x Income 0.155**
(2.30)
Travel Cost x Income 0.00803*
(1.96)
Constant -1.675* -3.007*
(-1.80) (-1.77)
lnaplha -0.998*
(-1.75)
N 848 848
Note: (***) (**) (*) denote (p < .01) (p < .05) (p < .10)
62 
 
 
Table 22: County Weighted Estimated Willingness to Pay 
 
 
 
*Note: The willingness to pay for the season was calculated by dividing the total number of 
estimated trips by the coefficient for travel costs in the count model. The travel cost coefficient 
was first made positive before calculating. 
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Table 23: County Weighted Estimated Consumer Surplus 
 
 
 
*Note: Consumer surplus was calculated by subtracting the travel cost of the respondent from 
their estimated willingness to pay value. 
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Table 24: County Weighted Probability of Not Visiting the Park 
 
 
 
*Note: The predicted probability of the respondent not visiting the site was estimated from the 
results of the logit model. 
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Table 25: Individual Trip Costs for ¾ Wage Rate 
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Table 26: Travel Cost by Race and Income for ¾ Wage Rate 
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Table 27: Regression Results for the Travel Cost Model for ¾ Wage Rate 
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Table 28: Estimated Willingness to Pay for ¾ Wage Rate 
 
 
*Note: The willingness to pay for the season was calculated by dividing the total number of 
estimated trips by the coefficient for travel costs in the count model. The travel cost coefficient 
was first made positive before calculating. 
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Table 29: Estimated Consumer Surplus for ¾ Wage Rate 
 
 
*Note: Consumer surplus was calculated by subtracting the travel cost of the respondent from 
their estimated willingness to pay value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N Mean CS ($) St. Dev. Min Max
Total 848 122.22 111.88 132.56 153.40 0.00 844.71
Caucasian 630 118.06 106.76 129.36 144.42 0.00 753.21
African-American 117 101.37 73.56 129.18 151.87 0.00 697.66
Latino 83 205.34 161.61 249.07 200.26 0.00 844.71
Other 17 21.24 1.70 40.79 38.01 0.00 125.05
Low Income 241 116.94 97.07 136.82 156.62 0.00 753.21
Middle Income 310 128.31 111.54 145.09 150.12 0.00 844.71
High Income 297 120.15 102.51 137.79 154.44 0.00 628.89
95% Conf. Interval ($)
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Table 30: Estimated Probability of Not Visiting the Park for ¾ Wage Rate 
 
*Note: The predicted probability of the respondent not visiting the site was estimated from the 
results of the logit model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N Mean Probability St. Dev. Min Max
Caucasian 630 0.60 0.20 0.06 1.00
African-American 117 0.82 0.13 0.34 0.99
Latino 83 0.53 0.20 0.12 0.93
Other 17 0.80 0.16 0.49 1.00
Low Income 241 0.67 0.18 0.17 1.00
Middle Income 310 0.63 0.20 0.17 0.98
High Income 297 0.58 0.24 0.06 1.00
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Table 31: County Weighted Trip Costs for ¾ Wage Rate 
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Table 32: County Weighted Travel Costs for ¾ Wage rate 
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Table 33: County Weighted Regression Results for the Travel Cost Model for ¾ Wage Rate 
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Table 34: County Weighted Estimated Willingness to Pay for ¾ Wage Rate 
 
 
*Note: The willingness to pay for the season was calculated by dividing the total number of 
estimated trips by the coefficient for travel costs in the count model. The travel cost coefficient 
was first made positive before calculating. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N Mean WTP ($) St. Dev. Min Max
Total 848 23.01 21.63 24.38 20.40 0.00 182.74
Caucasian 630 23.29 21.72 24.86 20.06 0.00 182.74
African-American 117 19.29 15.31 23.28 21.77 0.58 116.70
Latino 83 27.74 23.21 32.26 20.71 2.19 103.38
Other 17 16.30 7.67 24.94 16.80 0.00 54.08
Low Income 241 21.62 18.24 25.01 1.72 0.00 182.74
Middle Income 310 22.83 20.69 24.97 1.09 0.32 106.65
High Income 297 24.32 22.60 26.04 0.87 0.00 82.13
95% Conf. Interval ($)
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Table 35: County Weighted Estimated Consumer Surplus for ¾ Wage Rate 
 
 
*Note: Consumer surplus was calculated by subtracting the travel cost of the respondent from 
their estimated willingness to pay value. 
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Table 36: County Weighted Probability of Not Visiting the Park for ¾ Wage Rate 
 
 
 
*Note: The predicted probability of the respondent not visiting the site was estimated from the 
results of the logit model. 
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Table 37: Cross Tabulation of Race and Income 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Low Income Middle Income High Income Total
Caucasian 165 237 228 630
African-American 48 38 31 117
Latino 21 32 30 83
Other 7 3 8 18
Total 241 310 297 848
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Figure 1: Travel Cost Method Demand Function 
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Figure 2: The Indiana Dunes National Lakeshore 
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Figure 3: Survey Area Surrounding the Indiana Dunes National Lakeshore 
 
 
 
*Note: The red area indicates the area covered by the Indiana Dunes National Lakeshore. 
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Figure 4: Predicted Demand Curve for All Observations 
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Figure 5: Trips by Race 
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Figure 6: Demand Curves by Race 
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Figure 7: Trips by Income Level 
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Figure 8: Demand Curves by Income Level 
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Figure 9: Trips by Education Level 
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Figure 10: Demand Curves by Education Levels 
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Figure 11: County Weighted Predicted Demand Curve 
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Figure 12: County Weighted Trips by Race 
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Figure 13: County Weighted Demand Curves by Race 
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Figure 14: County Weighted Trips by Income 
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Figure 15: County Weighted Demand Curves by Income 
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Figure 16: Predicted Demand Curve for All Observations for ¾ Wage Rate 
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Figure 17: Trips by Race for ¾ Wage Rate 
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Figure 18: Demand Curves by Race for ¾ Wage Rate 
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Figure 19: Trips by Income for ¾ Wage Rate 
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Figure 20: Demand Curves by Income for ¾ Wage Rate 
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Figure 21: Trips by Education for ¾ Wage Rate 
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Figure 22: Demand Curves by Education for ¾ Wage Rate 
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Figure 23: County Weighted Demand Curve for all Observations for ¾ Wage Rate 
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Table 24: County Weighted Trips by Race for ¾ Wage Rate 
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Table 25: County Weighted Demand Curves by Race for ¾ Wage Rate 
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Table 26: County Weighted Trips by Income for ¾ Wage Rate 
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Table 27: County Weighted Demand Curves by Income for ¾ Wage Rate 
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Appendix 
Regressions with Swim Variable in Logit 
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National Park Use Survey – Indiana Dunes National Lakeshore 
 
This research is being done by Professor Amy W. Ando and Graduate Student Cory Castaneda of 
the Department of Agricultural and Consumer Economics at the University of Illinois. This 
survey is designed to evaluate the value people have for visiting the Indiana Dunes National 
Lakeshore. 
      
Participation is voluntary and will take approximately 5-10 minutes. You will not be asked to 
give your name or complete address, and the online survey tool does not link any identifying 
information about you to your responses.  You should only take part in the survey if you are over 
18 years old. Please complete the survey to the best of your ability. You may choose not to 
answer specific questions and can stop taking the survey at any time. 
 
Your input is very important for us. You may not benefit directly from participating, but the 
results of this research may help design better park use policies in the future. We are happy to 
provide you with a copy of the final report at your request. 
 
Will my study-related information be kept confidential? 
Yes, in general. When this research is discussed or published, no one will know that you 
participated in the study.  However, laws and university rules might require us to disclose survey 
data.  For example, if required by laws or University Policy, survey data may be seen or copied 
by the following people or groups: 
   
 The university committee and office that reviews and approves research studies, the 
Institutional Review Board (IRB) and Office for Protection of Research Subjects; 
 University and state auditors, and Departments of the university responsible for 
oversight of research; 
 Federal government regulatory agencies such as the Office of Human Research 
Protections in the Department of Health and Human Services. 
 
If you have any questions about this survey research or its results please contact: 
Professor Amy Ando, amyando@illinois.edu, 217- 333-5130 
Graduate Student Cory Castaneda, cjcasta2@illinois.edu 
If you have any questions, concerns or complaints about your rights as a participant in this study, 
please contact the University of Illinois Institutional Review Board at 217-333-2670 or via email 
at irb@illinois.edu.  
 
You should keep this information sheet for your future reference.  If you agree with the above 
terms select "I Agree" below. 
 I Agree and Consent  
 I do not wish to participate in this survey  
 
 
Part 1. Background Information 
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 This survey is focused on visits to the Indiana Dunes National Lakeshore. The next set of 
questions relate to any visits you have made to that site.. Note that there several entrances to 
the park. These are highlighted by West Beach and the Dunewood Campground where you 
need to pay an entrance fee to use either. 
 The survey is focused on the visit season that goes from May 2016 through August 2016. 
 “Day trips” are defined as trips taken during a single day; you arrived at the site in the 
morning and returned in the evening 
 “Multi-day trips” are trips that last longer than a single day, and so include at least one 
overnight stay.  
 
Part 2. Indiana Dunes Visit Questions 
1) Have you ever visited the Indiana Dunes National Lakeshore? □ Yes      □ No 
(If NO, skip to question 10) 
 
2) How many day trips did you make to the Indiana Dunes National Lakeshore during the 
period of May 2016 through August 2016? 
 
____ day trips 
 
3) How many multi-day trips did you make to the Indiana Dunes National Lakeshore during the 
period of May 2016 through August 2016? 
 
____ multi-day trips 
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Think about your most recent trip to Indiana Dunes National Lakeshore (that 
may be today.) Use information about that one trip to answer questions (4) 
through (7). 
 
4) How did you get to Indiana Dunes National Lakeshore today/most recently? Check the 
box next to each one that applies. 
□ Personal vehicle/car □ Walk □ Uber □ Carpool 
□ Bike 
 
□ Taxi 
 
□ Bus 
  
□ Other (describe): 
________________ 
 
5) How long did it take you to travel to the site from your home?  
Just give the time in one direction, not the round trip. If it took less than 1 hour, report a 0 in 
hours box and then the number of minutes in the minutes box._____     hours and ___ 
minutes 
 
For example: If you spent 1 and a half hours, input 1 in the hours box and 30 in the minutes 
box. 
 
6) How long did you spend at the site? 
  
For example: If you spent 1 and a half hours, input 1 in the hours box and 30 in the minutes 
box. 
_____     hours  
 
7) How many people (including yourself) visited the beach with you?  
___       adults 
___       children (ages 0 – 17) 
 
8) How much money in total did you spend to travel to and visit the park for each 
category? (please enter the sum total for gas, not the price per gallon) 
Equipment you already owned:     $______ 
Equipment purchased for the trip:     $______ 
Gas:   $______ 
Food:   $______ 
Other:   $______9) What type of activities did you primarily engage in?  
Put a check in the box next to every activity you did in the list below. There may be more than 
one. 
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□ Hiking  □ Trails □ Bicycling 
□ Photography □ Rock climbing □ Swimming 
□ Camping □ Ranger programs □ Wildlife viewing 
□ Picnics □ Visiting farms □ Boardwalks  
□ Beach activities □ Other: ______________  
 
10) For each statement below about why a person might or might not visit Indiana Dunes 
National Lakeshore, indicate how strongly you agree with that statement. 
 
 Strongly 
Disagree 
Disagree Neither 
Agree 
nor 
Disagree 
Agree Strongly 
Agree 
I visit this park because it’s close to 
where I live. 
1 2 3 4 5 
This park is managed well. 1 2 3 4 5 
Wildlife is important in park trips. 1 2 3 4 5 
Owning a vehicle is important to whether 
or not I visit the park. 
1 2 3 4 5 
I feel welcomed/accepted by park staff. 1 2 3 4 5 
This is an attention filter. Please select 
"Strongly Agree" as the answer. 
1 2 3 4 5 
The entrance fee influences whether or 
not I visit the park. 
1 2 3 4 5 
I feel welcomed/accepted by other park 
visitors. 
1 2 3 4 5 
Nature and conservation are important to 
me. 
1 2 3 4 5 
My friends and/or family influence 
whether or not I visit parks. 
1 2 3 4 5 
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Part 4. Personal Information 
 
Information about you and your household will help us better understand how household 
characteristics (including how far you live from the beaches) affect your use of Indiana Dunes. It 
will also help us to determine how representative our sample is of the people in the area we 
surveyed. We will never identify individuals or households with their responses. Please be as 
complete in your answers as possible. Thank you. 
 
11) What is your zip code?   __________ 
12) What is your home street address? 
Just give the number range of your block and street name. For example: 
 
if you lived at 506 West 1100 North St., you would say the 500 block of W. 1100 North St. 
if you lived at 122 W Porter Avenue, you would say the 100 block of W. Porter Ave. 
 
Block: ________ 
Street Name: ___________________________________________ 
13) Are you the primary income earner of your household? □ Yes  □ No 
14) Do you own a car? □ Yes      □ No 
 If Yes, how old is it in years?  ______  years 
 
15)  Do you own a truck? □ Yes      □ No 
 If Yes, how old is it in years?  ______  years 
 
16)  Do you own a motorcycle? □ Yes      □ No 
 If Yes, how old is it in years?  ______  years 
 
17) Do you own a bicycle? □ Yes      □ No 
 If Yes, how old is it in years?  ______  years 
 
18) Do you have easy access to public transportation from your house?   □ Yes      □ No 
19) Do you often ride to places with a friend or family member in their vehicle? □Yes □ No 
20) What is your age? ______   years 
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20) Please put the word “Park”? ______    
21) How many adults are in your household, including yourself? (Adults are individuals 18 
or older) ______ 
 
22) How many children are in your household? (Children are individuals 17 and 
younger)______ 
 
23) What is your highest level of education obtained? (Check only one) 
□ Less than high school  
□ High school/GED 
□ Associate’s Degree 
□ Bachelor’s Degree 
□ Master’s Degree 
□ Doctorate Degree 
 
24) What is your employment status? (Check only one) 
□ Employed for wages 
□ Self-employed 
□ Out of work: looking for work 
□ Out of work: not currently looking for work 
□ Homemaker 
□ Student 
□ Military 
□ Retired 
□ Unable to work 
 
If employed for wages or self-employed, answers questions 24 through 26. Otherwise, skip to 
question 27.  
 
25) What is your profession/occupation? ______________________ 
26) How many hours do you work in an ordinary week?    ___ hours 
27) What is your wage rate in dollars paid per hour? (Please enter a number greater than 0 
with no $ signs)   ___ $/hour 
 
28) How many employed individuals live in your household (including yourself)? ___   
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29) What is your total annual household income?  Check one.  
□ Less than $10,000  □ $60,000 to $69,999 
□ $10,000 to $19,999     □ $70,000 to $79,999 
□ $20,000 to $29,999     □ $80,000 to $89,999 
□ $30,000 to $39,999     □ $90,000 to $99,999 
□ $40,000 to $49,999     □ $100,000 to $149,999 
□ $50,000 to $59,999     □ $150,000 or more 
 
31) With which race/ethnicity do you identify? Check one. 
□ White/Caucasian 
□ Black/African American 
□ Hispanic/Latino 
□ American Indian/Alaska Native 
□ Asian/East Asian 
□ South Asian/Indian 
□ Native Hawaiian/Pacific Islander 
□ Middle Eastern/Arab 
□ More than one race 
□ Other (explain):_________________________________ 
 
32) Can you swim (check one)? □ Yes      □ No 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
